Summary: Episodes of clotting that occurred in 22 patients on regular haemodialysis were studied over a six-month period. The venous pressure during dialysis and the radiology of the Teflon-Silastic arteriovenous shunt were found to be satisfactory guides for the management of the shunt. The failure of the shunt during the early stage was mainly due to technical reasons. Histological study of the excised vessels in removed long-term shunts showed that these had failed because of rigidity and thickening of the vessel wall due to calcium and iron deposits or chronic inflammation, or both.
It has been previously suggested that any weight-reducing effect of phenformin in non-diabetic obese patients is confined to those with a family history of diabetes (Roginsky and Sandler, 1968) . The present study, however, shows that both phenformin and metformin, when given in substantial dosage, have weight-reducing properties in non-diabetic patients, irrespective of the family history.
Some of the weight loss may have resulted from reduced food intake; the nature of the study was such that almost all patients receiving a diguanide experienced either nausea or anorexia, but these were either transient or abolished by appropriate reduction of the daily dosage. Other alternatives include the possibility that diguanide treatment causes a reduction in alimentary absorption of glucose, but the present evidence for this is conflicting (Czyzyk et al., 1968 ; Pedersen and Olesen, 1968) . If reduction in food intake or food absorption is not the cause of the weight loss then treatment with diguanides may accelerate some catabolic process. It has been shown that they increase the peripheral utilization of glucose in the non-diabetic (Searle and Cavalieri, 1968; Kreisberg, 1968) . This finding, however, has not been confirmed by others (Butterfield and Whichelow, 1968) . The cause of the weight loss cannot be established until the various effects of the diguanides have been more fully elucidated.
From the practical point of view the mean weight loss during diguanide treatment was similar to that obtained by dextroamphetamine and some of its congeners in comparable patients with refractory obesity (Duncan et al., 1960; Seaton et al., 1961 Seaton et al., , 1964a Seaton et al., , 1964b Munro et al., 1966) . As with these drugs, the weight-reducing effect of the diguanide may be temporary, but a longer study is required to establish this point. There is clearly no danger of central nervous system stimulation or addiction with diguanide treatment, but it is not without hazard, particularly in patients with appreciable renal, hepatic, or cardiovascular disease, since lactic acidosis can occur and fatalities have been attributed to phenformin administration (Tranquada et al., 1963 ; Young and Armanino, 1965 ; Proctor and Stowers, 1967) . One patient in the present study had a significant fall in serum bicarbonate; though this may not reflect a rising serum lactate level, it would seem prudent to monitor serum bicarbonate levels at least while the dose of diguanide is being increased.
Introduction
The survival of the arteriovenous Teflon-Silastic shunt of the Scribner type depends on the attention to detail both in technique of insertion and in its subsequent management. Of the many complications that develop-that is, infection, skin necrosis, herniation of the Silastic tubing, and bleeding from the shunt wound-the commonest is clotting (Pendras and Erickson, 1966; Shaldon, 1966; Glashan and Walker, 1968) . Repeated resiting of the shunt owing to clotting and total occlusion can be a significant factor in the prognosis of many patients, especially those with hypoplastic blood-vessels. To this end anticoagulants (Wing et al., 1967) and fibrinolytic agents (Anderson et al., 1968 ; Kjellstrand et al., 1968) 
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We believe that many episodes of clotting can be prevented if the relevant cause is diagnosed early. On the other hand, many complications due to the abuse of anticoagulants can be reduced if these agents are used discriminately.
Material and Methods
Twenty-two patients (12 males, 10 females) on regular haemodialysis treatment were studied over a six-month period. Eleven were already in the programme (old patients) and 11 new patients were admitted recently. Special attention was paid to the problem of infection (Carroll et al., 1969) . All clotting episodes were recorded, the standard declotting procedure was used by a registrar under aseptic conditions, and, when necessary, systemic heparinization of the patient was achieved for 48 to 72 hours. Three of the 22 patients were on long-term anticoagulant therapy with phenindione (Dindevan) owing to repeated clotting episodes.
All the patients were dialysed twice a week for 12 to 14 hours overnight by a modified Kiil artificial kidney with a warm single-pass automatic dialysate supply. A dialysate proportionating machine (J. Lucas Ltd.) was used for monitoring. The venous pressure was recorded as previously described (Papadimitriou and . The blood flow through the arterial side of the Kiil was measured by the air-bubble method, and recently an ultrasonic probe (Sampson et al., 1969) has been used during each dialysis.
Arteriovenography of the arteriovenous shunt was carried out in patients with low blood flow or repeated minor clotting episodes. Hypaque 60% was used for each side of the shunt independently to determine the side of primary clotting. When arteriovenous shunts were removed, either as a terminal procedure after transplantation or for replacement, histological studies were carried out. Histological sections were prepared and stained by the standard haematoxylin and eosin method. Iron (Perls, 1867) and calcium (McGee-Russell, 1958 ) deposits and elastic fibres (Moore, 1951) were also demonstrated.
Results
The Table shows the number of major clotting episodes during a six-month period in both the old and the new patients. The clotting episodes were more frequent in the second group (57%). In both groups it was the venous side of the shunt (71%) that was affected. Reinsertions of the arterial or the venous side of the shunt was performed 2-50 times per month in the old patients and 3-33 times in the new patients. In the first group of patients the mean survival time of the arterial side was 15 4 months and of the venous side 7-4 months. The longest survival of the arterial side was 37 months and of the venous side 22 months in the same patient. Fig. 8 ), chronic inflammation (Fig. 9) , and foreign-body-type granuloma around the ligatures (Special Plate, Fig. 10 ). In those that had technical difficulties in cannulation with stripping of intima there was recanalization and effective blood flow for short periods of time (Special Plate, Fig. 1 1) (Kulatilake, 1966 (Kulatilake, , 1968 . Nevertheless, the spontaneous clotting of cannulae is poorly understood at the present time (Pendras and Erickson, 1966) , and the occurrence of clotting episodes is sometimes frequent enough to produce anxiety in the patient and continuous attention of the medical staff. Wing et al. (1967) reported one clotting incident every 3 3 patientmonths. We had 5-83 reinsertions monthly, dealing with 22 patients, but, of course, the number of minor clotting episodes was much higher (about three times more). We were reluctant to use anticoagulants because of their known complications, but we have tried to establish criteria and indications for long-term anticoagulation. High (>45 mm. Hg) or very low (<25 mm. Hg) venous pressure during the dialysis accompanied by a poor blood flow through the artificial kidney and minor clotting episodes were the main indications for long-term anticoagulant therapy.
Radiology of the shunts was necessary when repeated clotting episodes occurred. The main cause of clotting of the venous side was the poor alignment of the Teflon tip in the vein. On the other hand, abnormalities of alignment, aneurysm formation, or sites of the clot in the arterial component were also diagnosed. The main advantage of radiography was to discover the patency of the vessels, to select suitable sites for recannulation.
Insertion of the cannula itself produces intimal damage and a thin layer of fibrin is deposited on the denuded intima (Glashan and Walker, 1968) . This is facilitated by the fact that the blood flow is slower at the periphery of the vessel just beyond the Teflon tip owing to turbulence. Continuing release of thromboplastic substances from the damaged intima during the early stage of cannulation has also been blamed (Glashan and Walker, 1968) . The cause of failureinawell-functioningold arteriovenous shunt was not clear. Disfigurement of the elastic lamina, loss of elasticity, and rigidity of the arterial wall due to iron and calcium deposition appear to be the main cause of failure of the arterial side of the shunt. On the other hand, the vein appears to be narrowed from hypertrophy of the intima mainly due to arterialization, though recanalization with formation of tunnels seems to allow a satisfactory blood flow through the shunt. Finally, chronic inflammation and foreign-bodytype granuloma around the ligatures play an important part in the survival of the shunt. Long-term anticoagulation seems to prolong considerably the survival of the arteriovenous shunt (Wing et al., 1967; Kulatilake, 1966) . Kulatilake (1968) (Papadimitriou et al., 1968 
